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1o all whom, 4t MaY concern:

Be it known that I, Prang F. Exo, a
citizen of the United States, résiding at

Jumaica Plain, in the coudity of Suffolk and
State of Mussachusetts, have inverited cer-

tain' new and useful {Ir’l‘)l)rcn*eh}.éhﬁs An
Wheels; and I do heiehy declare’the Follo-

Ing to be a full, clear, and éxact deseription
of the invention, such as-will ‘enable others
skilled in ‘the:art to which it appertdins to
make and use the same, - :
This -invention relites to wheels, pref-
use in automobiles, and more

erably for ] 1oy
particularly ‘to” tires for such “whesls which

will ‘have gl the ‘advantages gztine‘d Froni -

tire, such, for in-
speed qualities,
but obviating its di_sa,dva.n‘mges,‘es‘p'e'eia.]ly
the liahilityto puncture. o .
hetype.of tire of ‘the Present invention
is knmvn_genéfal]y as a *“spring tire ” which
ordinarily ‘¢omprises an outer solid tire sup-
ding bed. Ti sich itives one
essential is that it mugt n.bsolu('él)»" be with-
ouf friction,as friction can ex Dol ]
is highly -objectionalile. It iy alsoessentiul
that such tires ninst ho flexllle and capilile
of quick Tecovery “in all “directions, so nx
properly «to care for the transverse as well
as the vertical strains to whicli the wheel
Is subjected under runhing  canditions,
Strenigth toenable the {ire to stund up un-
der .the heavy. strains- Placed apon it When
rumning  at i h speed, or under Leavy
loads, 1s-still & ther essential. o

The object: of ithe iy sent” invention is to
pi‘o_videa»;sprihg”«t e having, amolg othérs,
all. of ' the  essential ‘qnalities” deserihed and

the use of a pheurnstic

which'Wjill"b@ibhé%(]luil In vunning quilities

of the pueumaticitire. . - . .
In accordance -witl; This ohjeet ane fea-
ture-.of ‘the ivéntion ‘resides in the con-
¥i g of the sprin s forn-
g bed for the oufer solid: tive.
take-care of &t

d

of a govics of coiled
imferénitially. of the
tweei - the felly of
id- the iiter "tire ‘tg pre-
L its: consequent noise; -and

00 8pring ‘being under tension and rela-
tively long; :w (3,11”-‘0011'_Ta1-ed ‘to the cireum-
rerely  obtaining the

-
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these long and highly flexihle springs may
tale care of (he transverse steains, without
adding parts for this purpose as such addj-
tiony ‘tend ‘to impair their transverse fHoyi-
bility, fhey are sectred dingonally “across
thé felly ith their, ends overlapping thug

¢ ' 1 against spch straing
and pérmitting o relatively large numiber.
to be used, notwithstanding theiy length.

of constrnetion re-

An important fealiic
sides in the form of the outer tire to wlich
the ¢oiled springs ave secured.  Phis tire,
in the present invention, comprises: a flat,
flexible steel band, or rin, which materially

-ass1sts the coiled springs in giving floyj-
‘bility to the

tire as’it acts as one long flat
spring, absorbing Dlows and working in
sections so that, In practice, a number of the
coiled $prings, constantly changing, are re-
flat, seini-cllipical spring
formed 1y constani]y changing portions of
flexilile rim-forming the oufer tive.  Tur-
thermére, {n" onter rinior tive, of this form
adds materialy to the flexibility of {he tire
Lo transverse strajng as there is no rigidity
would be the
case It were channel-shaped or east in a
section preventing flexinility.

I believe that T am the first to provide s
wheel “having in conibination a1, inney
wheel, anonter fAexible tive, and a sories of
coiled spiings extending ci;'cumf:v]'(!‘nti:wt]]._\«‘

arranged ‘between he wheel

of e wheel
and tire and rigidly seevred to.cach a above

described.

The wheel is also provided with means for
permitting  the spring “tive to he adjusted

Lo the load without taking the wheel apart.,

This is accomplished by seemring the eoiled
springstothe outer-rim at fheir ends and to
the folly. at theiy centers, the latter connee.
ion o - adjustible. so that the central
Portions of the Springs may he Tnaintained
at a gredter or Tess distance fram e Felly.
decreasing  or inereasing the tension under
which the springs are placed as may he de-
sired. Tn “this  connection * jt should e
pointed out that ‘in tensioning the coiled
Springs in this manner the flat, flexible. rim -
is also acted upon, through the connection
of the springs thereto, and iy held under’
an inward-tension on the felly thus increas- -
ing’ its: flexibility and itg quick"recovery

from blows,

Thése and 'bfhéf"_":f»%ture_s of the invention -
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will be fully described in the following
specification and then.particularly pointed
out in the appended claim, o

The preferred embodiment of the inven-

tion is illustrated in the accompanying

drawings, in which—

Figure-1 is an elevation of the wheel re-

moved from the vehicle ‘and not under
sirain; Fig. 2 is an-elevation of the wheel
showing “it under a heavy strain; Fig. 3 is

4 plan-of the wheel, partly broken away to.

_illustrate the diagonal arrangement of the

15.

20

25

coiled springs; and I7ig. 4 is a transverse
section through the spring tire on the line
X—X of Fig. 1. b
In the embodiment of the invention illus-
trated In the drawing the inner wheel, of

any convenient construction but somewhat -

smaller than usual, is designated at 10.
The inner .wheel 10 is provided with the
usnal” felly 12 with or without a tire 14
which: may, for convenience; be terined the
“inner rim”. Surrounding the inner rim,
and concentric therewith, but spaced a short

distance therefrom,.is a flat, flexible band 16.

of some suitable spring material, such for in-
stance as steel, and which may, for conven-
ience, be termed the “outer rim”. The

~ outer rim may be of the same width as the

30

inner rim or as much wider as is desirable

"to obtain a sufficient wheel base:for the con~

~dition of use under which the wheel 1s to

-40
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~ {he springs to the.inner rin is by threading.

run.

A yielding bed is .p],'()Vid(Z(L, for Lhe 'o-utcr

5 rim, or tire, 16 by the provision of a serics
of coiled springs 18 extending circumferen-

tially of the wheel (see Fig. 1) and rigidly
sceured, to prevent friction and .moise, to
both the inner and outer rims. . The springs.
18 may conveniently be secured to, the rim
16 by means of bolts 19 passed through eyes
20 formed by the free ends of -the springs,
passegl through the rim and/held in place

by nuts 20 (IMig. 4),.but any other form of”
connection which will hold the ends of the-
springs rigidly to the outer.run may. be .

used. - A preferred form of connection of

the convolutions of the springs through an
eye 22 formed in the outer end of a bolt 24

.passedl - through a radial aperture in_the-

felly and held from cutward movement by a
wul 25 threaded -on its. inner end.

" 96 s also provided at the eye end of the bolt

55
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65

wliich nut is. jammed against. the center of
{he spring to hold it against any tendency
to reeve through the eye of the bolt. In a
{ire, of this nat "¢ considerable transverse

strengih is required owing to the heavy -
and quickly changing transverse strains.
placéd upon the wheels when in use. To’
provide for 1 proper strength to resist such

iransverse strains-the springs 18 are placed

dingonally across the outer rim .(see Fig. 3), | ing

A nut
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allow {his to be done. -Excellent fesults -
have been obtidined in }.Jmcticc by placing
the end of onc spring of the series opposite

‘substantially the center of the next adja--

cent spring. . This particular arrangement gq
is not, howcver, essential and the aniount =
the: springs overlip may be altered from
what  is shown as the preferred arrange-
ment without departing frém the spirit of
the invention. When the $prings are ar-.713
ranged diagonally, and with overlapping
ends; sufficient’ transverse - strength is ob--
tained to enable the use of the wheel under
any conditions. ' S _
Tq aid the easy running quality of the go
wheel an outer {ire of solid rubber. may be
placed on the outer rim. Obviously, how-
ever, a rubber tirve is not essential and a tire
of ‘wood or other material may be applied
or a smooth outer surface to theswheel may 35
be obtained in any other convenient- man--

mner. . If a rubber tire is used it is preferably

mounted as follows: The heads of the bolts

19 ate formed as thin washers: 27 clamping -
in place a layer of Tubber 28 stretched on gg
the ouler rim and properly pierced with
holes to receive the bolts., Fillers in the
form of washers 30 are set on the bolts:
within the-holes.in the layer of rubber 28, .
these washers being of such thickness as to: g5
provide . for .& substantially flat- surface:.

Reross the bolt lieads 27 and rubber 28. A

second layer of  rubber 32, which when
placed on the first layer completes:a half: .
round, is then vulcanized on the first layer. 100

By this method the rubber tire 15 securely

fastened to the rim 16, and is effectually
prevented from creeping. .. .. ...
~ While-a fire formed by an inner and.an
outer.rim yieldingly held apart. will; under -105
some conditions of use, perform fair service,

| such tires sre mot durable and have neither

the strength nor the resiliency requisite for ..
use under general running conditions. This -
invention. contemplatés. a departure from 110
such tire construction, As in the tire of:this -
invention, not only the springs are used to -
obtain resiliency but because of its form and .-

material the outer. rim. as ‘well assists the -

resiliency by supplementing and reinforcing 115
the effect of the springs between the rims. -
This action of the rim 16 may be increased .-
by placing it. under tension. In 'the pre-
ferred construction the outer rim is placed
under an-inward tension by reason of the 120
described’ mounting of ‘the coiled springs.
The distance between the bolt holes in the
outer rim for the ends of a spring, is sich
that the spring must be placed under con-
siderable tension in order to bring its cen- 128
tral portion to the position shown in Fig.. 1.
Obviously, the outer rim, as well as :the
spring, is.placed under tension, the rim be-
dvawn inwardly, or -substantially

the widin oi. the rij_n'( Leing sufficient to | trussed, on the felly, its flexibility permit- 130
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ting this. As a result the outer rim 16
forms an auxiliary spring, under high ten-
sion, Increasing many times the resiliency of
the wheel as a whole. - :
5 To adjust the tire for varying loads, or
conditions of use, the tension on the springs
“may quickly be altered, without taking the
wheel apart, by threading the nuts 25 up
ondown on their bolts 24, This provides an
0, extxemely simple and quick adjustment of
- he tension. ‘
'+, It should be observed that while the outer
rith 16745 a whole acts to reinforce the coiled
springs 18 it also ‘acts locally in sections.
> This may best be seen from Fig. 2 which
I{ustrates the operation of the wheel under
an extremely heavy load, much greiter than
would ‘be applied in practice.  From this
figure it is seen-tHat the series of springs 18
b at-the ground side of the wheel are substan-
tially reinforced, as to the vertical strains,
by a section of the rim 16 extending sub-
stantmlly half way around the wheel.” The
flexible band, forming the outer rim, is
‘brought by the load quite near to the felly
at the point of contact with the ground and
at the ends of a diameter parallel to the
round the space between the outer and in-
ner rims is increased somewhat over the nor-
mal, but at the upper side of the wheel the
width of this space remains practically un-
changed. The outer rim may thus be de-
scribed as working “elliptically ” in contra-
distinction to an’eccentrie working wherein
the outer rim shifts bodily relatively to the
inner ‘vheel. The immense advantage of an
outer rim working elliptically over such a
rim_working eccentrically will be apparent
to thoge skilled in the art. .
Obviously a spring tire constructed as
herein described, may_be mounted directly
upon the usual wood wheel now employed
with a pneumatic tire. When so nsed, if the
wheel already is provided with an inner
metal rim, as is usual, the new wheel may be

a

constructed by applying directly thereto the

outer, flexible rim with its yielding bed com-

prising the coiled springs.” Where the wood
wheel 1s not provided with the inner metal
rim, the spring tire comprising the inner
and outer rims with the coiled springs ar-
ranged therebetween and connected to each

will be supplied. o
As is well known to those skilled in the

art a weighty wheel slows the speed of the

vehicle considerably and therefore lightness,
combined with the necessary strength, is a
feature greatly to be sought after. Par-

ticular attention is directed to the simplicity

of the wheel, by reason of which its' weight
compares very favorably with a pneumatic
tired wheel, and to the small number of
parts necessary to obtain a spring tire hav-
ing the features and producing the results
herein described. o ‘

~While it is preferred to employ the
specific construction and arrangement of the

parts shown and described, since this con-.

struction and arrangement are the simplest
and most efficient embodiment of the inven-
tion which has yet been devised, it will be
uaderstood that this construction and ar-
rangement are not essential except so far as
it is specified in the claim, and may be
varied or modified without departing from
the broader features of the inventior.

What is claimed as new, is:—

A spring wheel consisting of an inner

wheel having a rigid rim, an outer vim com- -

prising a flat, flexible metal band concen-
tric therewith, and a series of ‘overlapping
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coiled springs extending civcumferentially

of the wheel, diagonally across and betaveern

the rims, and rigidly secured to each rim,

substantially as described. : ,
FRANK F. ENO.

Witnesses:
Trancis W. Jouxsron,
E. Evviorr TurNEr.




